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.THE EFFECTS OF TYPING INSTRUCTION CN CREATIVITY
AND ACHIEVEMENT AmoNq THE GIFTED

Chapter I

PROBLEM

There is considerable discussion in the literature as to need for

enricang the curriculum for the more able or the academically talented

pupils. Just how this enrichmmt is brought about is not so clear. There

Is also concern among some that if more is added to the conventional curri-

culum, achievement in the tool subjects will suffer. Further research needs

to be conducted to determine the worth of specific enrichment activities

and to measure the effects of such activities 'on the achievement in the-

basic tool subjects. In addition, instruments must be developed to measure

learnings which most existing standardized achieVement tests fail to

measure, e.g., growth in creative thinking and creative writing.

This research investigated the effects on achievement !nd creativity

of academically talented intermediate grade pupils when typewriters were

used in an enriched curriculum which stresses creative thinking and

creative writing: To test the value of this approach an experimental and

a contrast group of intermediate grade children of comparable intelligence

and socio-economic levels were identified. Creative thinking and creative

writing were stressed with both groups. Typing was used as an integral

part of the curriculum in the experimental group. The contrast group was

not taught the ski,lls of typing,
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Chapter

IttV1414 OF ItELATFD LITMATURA

Much has been written about the use of the typewriter with elementary

school children. Many studies have been conducted investigating the effects

of introducing typewriting into the elementary program. As early as 1928,

Henry Godiard (1928) wrote that in the years to comes the typewriter would

be considered a valuable tool in the classrood. Prior to 1930, most

experimentation was concerned with the effects of typewriting on hand-

writing. The emphasis was on errors, and speed in typing versus errors,

speed, and quality of handwriting. Many of these studies were carried

on with the adoiesceat, or adult age group. Conrad (1935), however,

conducted such a. study with 150 children in grades 2-4. She concluded

that "...the typewriter is influential in developing the children's

creative writing, does not affect handwriting detrimentally but appears

to stimulate both quality and speed in handwriting" (Conrad, 1935, p. 264).

Momt studies concerned with the effect of typewriting on handwriting

support Conrad's conclusion.

In the late 1920's and in the 1930's there were a number of studie's

concerned with the teaching of typing per se to elementary school children*,

Fhillipts (1942) study with fourth and fifth grade children showed that

after an initial period of instruction and practice, children could operate

the typewriter efficiently and use systematic fincgering. They could also

type more rapidly than they could write with a pencil. These early studies

showed that, in general, the skill of typewriting can be successfully

learned by chil&en in the elementary grades. But as Hutchings states:

"It must be understood that the primary purpose of teaching typewriting



in the haw' grades is not to develop actual ability to typewrite (not

that such skill, even at an early age, would not be valuable) but rather

to achieve other values that seer, 60 result from including typing instruc-

tion." (Hutchings, 1951, P. 499)

A number of studies have been conducted which investigated the effects

on achievement in various tool subjects when typing had been included in

the regular curriculum. Forrester's (1934) study Was conducted with a

group of 44 children in grades 3-6. There was an ex erimental and control

group in each grade. Tha study showed no significant differences in achieve-

ment as measured by the Stanford Achievement Tests but children using type-

writers tended to surpass those using handwriting in the content quality of

written work. But among the early studies investigating the effect of

typing on achievement in different areas, the most significant ones are

perhaps those of Wood and Freeman (1932), Haefner (1937), Unzicker (1934)

and Freeman (1932). Unzicker (1934) found that first grade pupils could

profit from typing and ccncluded that in beginning reading there is a trod

of slight but constant superiority on the part of pupils who used the type-

writer. A study by Wood and Freeman (1932) showed that children who used

the typewriter advanced more rapidly in all subject matter in elementary

school than children who did not use the typewriter. In 1937, Haefner

summarized the research on the effects of typing in the elementary program

including his own work and observations. He wrote that research indicated

that typing facilitates reading by helping children to distinguish betwes

similar words s al to select a specific word from a group with similar

spellings. Typing he concluded; helps children in understanding the

detailed character of words which is a fUndamental skill in accurate

reading. Haefner further noted that .typing did not harm handwriting and



de vlYalling more attractive to children. Then too, he reported that

while typing influences children to increase the total volume of written

work it also hcd some good effects on the quality of the written work

such aa the use of longer sentences and words. Haefper observed that

typing faeilitated work in arithmetic also and concluded: "...through

its effects on the three R's the typewriter touches in some degree, most

of the other activities that are important in the education of children*"

(Haefner, 1937, p. 30)

The years between the late 1930's to the past decade evidenced

comparatively little research on the role of the typewriter in the

elementary classroom. Then in the 1950's interest was revived in this

area and research articles on typing in the elementary grades were given

a good share of space in educational journals.

In 1955, Olson and Jaskari (1955) introduced typing to students in

grades 1-9. The program emphasized teaching them to type using correct

fingering. They observed a noticeable relationship between progress in

typewriting and progress in other subjects and they concluded that most

pupils achieve success in typing comensuratfA with that in other subjects.

They also observed that some pupils 'who were handicapped in. other subjects

because (xi' reading difficulties were able to do well in typing and the

authors thus noted that students with a reading handicap may do better

-work in typing than in other school classes.

Perhaps the most recent and significant studies investigating typing

in the elementary programs were three separate rtudiee directed by Durrel1

Erickson and Moore (Kanual Portabl9 Typewriter, 1960) with research grants

from a tewriter firm.. These investigations were conducted with fourth

and fifth grade pupils. Given the proper instruction, pupils were able

to learn, in relatively short periods of time, how to operate the typewriter

-4-
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at speeds two or three times their handwriting speeds. In two of'" the

studies there was a positive correlation between pupil IQ and typewriting

ability. However, pupils of different ability found in the typical class-

room were all able to learn to type and to benefit from it. In all three

studies there was a slight gain in, both the speed end quality of hand-

writing among pupils who learned typewriting. The major ..purpose of these

studies was to investigate the effect of the use of the typewriter on

educational achievement. In general, the findings indicated that the

process of introduction of the typewriter into the elementary grades did

not deter general, educational achievement and in some cases it seemed to

be a factor in improvement in certain areas Jf tool subjects. However,

although there was a general tendency for the typewriting group to make

more gains than the non - typewriting group, not all of the gains were

statistically significant and in a few instances the non-typewriting

group made the largest gains. There is clearly a need for furthel. research

in this area.

These same studies by Durrell, Erickson, and Moore indicated that

the use of the typewriter greatly facilitated the learning of correct

punctuation and capitalization. Typewriting stimulated creativity in

that pupils using typewriters tended to increase their quantity of written

work and researchers noted that the quality of the work also showed improve-

ment, However, further research'using quantitative measures of improvement

in quality and more exacting measures of increases in creativity would seem

to be indicated.

papehart and Nallieh (1959) made an intenoive investigation of research

concerned with typing in the elementary grades. They Critically revieived

the major research and concluded that in general, studies showed that



through the use of the typewriter: (1) children tend to spell, read and

write better; (2) papers are neater: they learn to punctuate, paragraph

and proof read; (3) they make more projects and displays; (4) they take

pride in their work: they tend to have an improved attitude toward school

work; (5) they become more responsible and more independent; (6) they feel

successful and more self-confident; (7) creative expression is stimulated;

and (8) they are able to acquire typing skills. Howeveo these same authors--

point out that arhough the typewriter, seems to be valuable as a teaching

tool in the elementary grades, there is a great need for more research in

this area. The findings of such atudiee as those conducted by Durrell,

Erickson, and Moore need to be supported by other studies so that educators

may have more basis upon which to judge the merits of including typewriting

in the elementary program. Studies are needed which offer guidance in

the development of effective teaching methods. Many research projects

were lacking in scope in that the duration of the studies were too short.

Other projects did not include the use of control groups against which

results could to compared. Certain other extensive studies such as those

of Wood, Haefner and Freeman need to be followed up and expanded under

present-day conditions utilizing the more advanced research techniques and

evaluative procedures which have been developed in recent years. The

research methods of many earlier studies have not been clearly desCribed

and many such studies seemed to be, based more upon observation rather than

the utilization of quantitative measurement of the factors involved; Lack

of control of extraneous variables rendered the findings of some studies

ambiguous. Capehart and MoNish mote there has been "virtually no nvesti.

gation.into the role ..of the portable typewriter as an influence on pupil

creativity" (Capehart an. cNish, 1959 p. 26). The specific effect of

1, s. -- ,. 1 I. LW, r, -t; .4. ot; ,,,. pa, ..1r, 4 .6 b



typewriting an creativity has not been investigated in that creativity

itself hoe not been measured in on objective or quantitative way. Most

of what has been said about areativity has resulted from more casual

observatims of compositions and essays and creativity. has not been dis-

tinguishod from productivity,:

Today there is considerable concern for enriching the curriculum

for the academically talented pupils. Yet an extensive review of the

literature, revealed virtually no studies concerned with the use of type-

writing with this group of children in the elementary school. Hutchings

(1951) cites a study reported by Goddard where typing was introduced to

a class of gifted children and found to be a great promoter of correct

spelling, capitalization, punctuation and paragraphing. However, reference

to the original source of this report (Goddard, 1928) gives little indication

of the research methods employed and one is lead to conclude that quantita-

tive measurement was lacking or inadequate. Rowe (1959) reports a study

performed with third and fourth grade children with average IQ's ranging

-fraa 120-124. However, group tests rather than individual tests were usd

to determine the IQ's and not all children in the study were academically

talented. This study was of short duration, however, since it was conducted

during the summer vacation period. It was further complicated by the fact

that while the experimental group took typing during the summer, the control

group pursued the normal activities of youngsters during the summer vacation

period and hence were not subjected to a formal learning experience as was

the experimental group.

In summary, then, there is need for more research investigating the

effece,of typewriting in the elementary curriculum. There is a spacial

need to investigate the typewriter as a tool of enrichment in a program

.7.
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for academically talented children. Such research should not WI measure

the effects of typewriting activity on actiaysment in the basic tool

subjects but should also quantitatively measure is.ore subtle types o

learning such as advancement in creative thinking ant creative writing.

a:

04.



1

Chapter III

TRECRETICAL ORIENTATICS AND HYPOTHESES

It may be that academically talented pupils view the actual physical

operation of writing as laborious and as an obstacle interferring with

their thought procesues since they have to take the necessary time to

manually record their ideas. Using the typewriter may frac' theee pupils

to more fully devote their attention to thought content, since it is
theorised that typing may :require lees effort than handwriting. If typing
interferes less with thoughts and idear than does the process of handwriting,

then academically talented children may have more time to engage in actual

thinking and they may also record more of their idea's. Many investigators

(Conrad, 1935; Durrell, Erickson and Moore in the Mikqual riariglat Typewriter,

1940) note that typewriting appears to foster creativity although it appears

that creativity was not precisely measured other than observing changes in

length and quality of produationsG Then, too, in evaluating research on

the use of the. typewriter in the curriculum of elementazy school children,

investigators (Haefners, 1937; Hutchings, 1951; Durrell, Erickson and Moore

in kfzuval Portable vams.....,.iter 1960) note that typewriting appears to here

favorable effects on achievement in various tool subjects. It seems

probable that typewriting aids children through both direct and subtle

means to increase their skill in some subjects such as reading, spelling,

language and work study skills. The exact role typewriting may play in

improving achievement has not been clearly, delineated. Typing maw help

focus the child's attention upon the detailed character and structure of
words. Furthermore typing may facilitate achievement through less readily

observable means.'
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Using this theoretical orientation, the following hypotheses are to

be tested in this study:

The academically talentd pupils who ars provided with an enriched

program, which stresses creative thinking and creative writing throweh

the use of typing to faoilitate the development of these abilities will

show sigaificantly greater gains in the following areas than the contrast

group where creative thinking and creative writing are also stressed but

where typing is not used to facilitate the development of these abilities:

A. Reading and spelling as measured by the California
Achievement Test

B. Work Study Skills as measured by the Iowa Every
Pupil Tests

C. Creative thinking as measured by adaptations of
Guilfordvs Tests, Conseauences and Unusual. Uses

D. Creative writing - using stimulus pictures with
productioru3 rated by judgg.4) according to a set
of criteria

If



Chapter IV

DESCRIPTION OF STUDY

§91612I1M-0-j10.41.WA

Initially the study included 65 academically talented pupils at

the intermediite grade level who had individual intelligence quotients

of 115 and above as measured by the 1960 Stanford-Binet Intelligence

Scale. The study was designed to extend for three yter4, vith the 65

subjects being tested at the beginning of the study uhen they were

beginning fourth `grade and re-tested at the end of the study when they

were completing sixth grade. Originally the experimental group consisted

of 31 children in two different schools grouped together in heterogeneous

classes for instructional purposes. The enriched curriculum stressing

creative thinking and creative writing included typing as a means for

developing these abilities. The initial contrast group was composed of

34 children in two schools, also enrolled in heterogeneous classes. Their

instructional program also included an enriched curriculum stressing

creative thinking and creative writing but typing was not used to facilitate

the development of these abilities.

At the beginning of the second year of the study, both the experimental

and contrast groups suffered a loss in subjects since some children moved

away from the community or to an area served by another school. Only 23

subjects remained in the experimental group while 30 subjects remained in

the contrast group. Because the number .of children remaining in the

experimmtal group had dropped considerably and because more losses could

be expected the following year, it was decided to add new subjects to both

groups since two years still remained inswhich to imraement'theMethods
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o± the study. Ten subjects were added to the experimental group,

bringing the total number of subjects in this group up to 33. Three

new subjects were added to the contrast group, which then had a total

c./.& 33 sub Jests also.

Although losiea in subjects occurmd again at the beginning of the

third year, new subjecta were not added to the study because these new

subjects would have had only one year of exposure to the teathing methods

of the project. At the end of the study, then, the experimental group

had 26 subjects while the contrast group included 27 subjects, making a

total of $3 children involved in the project.

apmtggj&kmgf Subjects arid.ProbiomeInvolved
the Study

All subjects included in the study were white children. Table 1

presents the mean chronological age, mean mental age and mean IQ of

children in the two groups at the beginning of the study. 02 the 13

children who were added to the project at the beginning of the second

year, 11 still remained at the close of the study. Eight of these

children were in the experimental group and three were in the contrast

group.

In ordertO'include the mental and chronological ages of the new

subjects in the statistics describing the mean manta and chronological

ages of the subjects at the, beginning of the study, it was necessary to

assume that the IWs of the new subjects had remained constant from the

previous year, determine their age at the beginning of the year in which

the project was started and from the chronological age and IQ, determine

what their mental age would have been at that time. Inspection of Table 1

reveals that experimental and contrast groups were approximately equal

I
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Table 1

Mean thronological'AgelcMentil
Age and IQ of Subjects At

Beginning of Study

Note* None of the above t - tests reached significance
at the 5% level (2 - tailed tests).

A minus (-) t indicates that the obtained mean
score of the contrast group uas above the obtained
mean score of the experimental group on the measured
dimension but the difference was not statistically
significant.

-----
1
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with respect to mean chronological age, mean mental age and mean IQ. The

mean chronological age was 9.2 years for the experimental group and 9.4

years for the contrast group. Both groups had a mean mental age of 11.8

years while the experimental group had A, mean IQ of 124.6 with the contrast

group having. 123.2 as ,their 'mean IQ.

Table 2 present° the sex of the subjects. It can be readily seen that

there was an approximately equal number of boys and girls in the study as

A 'whole as well as in the experimental and contrast groups considered

separately.

During the first year of the study the socio-economic status of the

experimental and contrast groups were approximately equal, both groups

being drawn frier' echools serving chilAren from homes of low-average

socio-economic status. However, at the beginning of the second year of

the study, it was necessary to include as experimental subjects, children

from a school drawing from a high-average socio-economic population. Of

the twenty-seven exrerimental subjectso eight were then from a school

somewhat higher in socio-economic status than the schools from which the

contrast group of children were drawn. Therefore, the socio-economic

statue of the experimental and contrast groups may be only roughly equal

and it is possible that the experimental group contained some children

who were from slightly higher socio-econeimic backgrounds.

Although socio-economic status may have been slightly in favor of
the experimental group, a number of other factors arose which seemed to

place the experimental group at a disadvantage..

During the first year of the project, some of the children in the

experimental group were attending school for only a half -day. This

measure was necessary becauss of crowded school conditions in one area.



Sex of Subjects

Group Male Female Total N

Experimental 14 12 26

Contrast 14 13 27

Total N 28 25 53



At the time children were screened for this project, it was not known

that it would be necessary to take such a measure. Of the experimental

subjects exposed a year of half-day school sessions, six remr.Ained in

the project till the completion of the study. The condition of half-day

school sessions may have hindered the experimental subjects in achieve-

ment gains. Then, too, when these children were on half-day sessions,

the teacher found it difficult to work the typing instruction into the

curriculum since time was at a premium and it was feared that achievmme,

in the tool subjects might suffer.

Another factor which required additional adjustment on the part of

the experimental group was that of changing schools. As previously

mentioned, the experimental subjects were drawn from an area where there

was a shortage of adequate classroom space. In an attempt to alleviate

this, school boundaries were changed during each of the three years or

the study.. Many children experienced moves to two different schools and

some moved to three different schools during the course of the study.

Undoubtedly, those children who had to move from school to school were

faced with adjustment problems to new school settings and to new peers.

Previous to the actual initiation of the project, meetings were

held with the school principals and teachers of the children who were

to be included in the study. The subjects were enrolled in heterogeneous

classes composed of children with IQ's below 115 who were not serving as

subjects for the study. School personnel believed that typing should be

taught to all children in the classroom, regardless of whether or not they

were subjects for the study. This measure was believed to be desirable

so that the other children in the class would not feel left out. In

addition, it was anticipated that there might be protests from parents



if scme children in the class were not receiving typing. With this

arrangement, there was an average of three children per typewriter.

In retrospect this plan seemed to have its disadvantages also*

Teaching typing to the whole class actually penalized the pupils in

the project because when typing was taught to differdnt groups at

different times the typewriters were not always free for editional

practice or use in subject matter fields.

In their research on the use of the typewriter with fifth grade

elementary school pupils, Erickson and Clow (1959) report that the

experimental teacher went through an initial period of caution and

skepticism but afterwards became enthusiastic about the classroom use

of the typewriter. The teacher did express the concern, however, that

if typewriters were to be introduced into the elementary school class-

room there probably would be a need for skilled typewriting instruction.

This same general attitude seemed to prevail among the experimental

teachers in this study. In addition, with one exception, the experimental

group changed teachers each year and therefore were exposed to initial

caution concerning the use of the typewriter each year. Only a small

portion of the experimental subjects had the same teacher for two years.

Material for teaching typint was provided, to the experimental teachers

but perhaps an effort should have been made to formalize a pattern of

standard teaching techniques to be used by all the experimental teachers.

After the first year of the study, difficulty arose in supervising

the work of the experimental teachers. This difficulty arose because the

consultant for the gifted had many other duties besides supervising the

teachers in this project. Only limited supervision and consultation

could be given to the experimental teachers concerning the use of the



typewriters in their class. Thus, teachers may have had difficulty

:::mplementing the use of the typewriter and possibly there was considerable

variation in the amount of time devoted to using the typewriter as a tool

in learning basic subject matter.

There is also a question of how much basic typewriting skill a

pupil Should have before he tries to apply that skill in his regular

written work. Many of the experimental teachers stated that they did

not use the typewriters in preparing written assignments as much as

they had originally intended because the children were slow typists.

As mentioned previously, the experimental group had another dis-

advantage when compared with the contrast group since the experimental

group contained eight children who were in the study only two years

while the contrast group contained only three such subjects.

In retrospect, then, even though the socio-economic factor probably

was slightly in favor of the experimental group, there seems to have

been many other factors operating during the course of the study which

placed the experimental group at a disadvantage.

Method of GatheringSata

In the fall of 1960 when the study was initiated all children in

the experimental and contrast group were administered the 1960 Stanford-

Binet Individual Intelligence Scale. At this time and again at the

completion of the study in the spring of 1963, all subjects in both the

experimental and contrast groups were administered the following tests:

1. California Achievement Tests (The reading and spelling sections

were administered.)

2. ark -StudLSkillsTestsftEveruilTt*tsts of Basic
Skills
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3 BIZIALIttlateLJNASISMISOMICTeet (These two tests were

included as measures of creative thinking. They are based on

Guilford's (1950) tests and he been previously adapted by

Champaign (1961) for use with childreng)

4. reta,...iLs_j.e!itAtCrest (Subjects were shown four large pictures,

one at a time and were given ten minutes in which to write a

story for each picture. The children were instructed to write

as creatively as they could. This test was designed to measure

creative writing abilities. Three judges rated the productions

following a set of criteria delineating characteristics of

creative writing as reported by the literature in this field}

Intercorrelatione of the scoring among the three judges ranged

from .67 to .86. These are Pearson r correlations. In analyz-

ing the results the scoring of the consultant for the gifted,

who served as one of the judges, was used since this person was

very familiar with the creative writing of children. It was

believed that the ratings of the consultant for the gifted were

perhaps more valid because of her experience with children's
CA

creative works. See Appendix I for a copy of the rating scale

used to judge these stories4)

New subjects who were added to the project at the beginning of the

second year were administered all of the above instruments at the time of

their entrance into the study and again two years later at the completion

of the study.

At the close of the study, a typing test was administered to the

experimental subjects. The test consisted of haying the children type an

unfamiliar story. This test was used to determine the number of words

per minut© that each child was able to type.

.19.
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in Tynekritinic

Subsequent to the collection of all the initial data, teaelers

attended a workshop one hour each week for fifteen 'weeks each ynar of

the study under the leadership of the consultant for the gifted. The

workshop was concerned with -ways of stimulating creative thinking and

creative writing of children in the project. (See Appendix II tot'

outline of content of workelop.) Participants in the workshop ana.1.yzed

the kinds of thinking children do, distinguishing between creative think-

ing and other kinds of thinking. They attempted to show how creativity

can be trained. Lessons mere planned to tap the major intellectual

processes as defined by Guilford (1959a and 1959b) and to try these in

classes. Examples of children's vaporises were then brought to the

workshop and analyzed as to the kinds of products and operations children

exhibited. Teachers identified the products and operations most useful

in training creativity and concentrated on these in their teaching planning

and practice.

Typeiritera were provided for the experimental group after the

collection of the initial data had been completed. At the beginning of

each year meetings were held with teachers of children using typewriters

to discuss any problems arising in this area. Typing materials suitable

for elementary pupils were provided. Teachers of the experimental subjects

taught typing three times weekly for periods of twenty minutea. In

addition, teachers were encouraged to make the typewriters available for

Use throughout. the day.

Other than conducting creativity workshops with the teachers of both

groups and providing typewriters and typinglnaterial for the experimental

group, no baeic changes mere made in the curriculum of the subjects.



0-71.214,1"" -

Teachers of both groups were encouraged to stress creative thinking and

creative writing in their classes. The teachers of the experimental

subjects were encouraged to stimulate the children to make frequent

use of the typewriter in their class work but, as mentioned pr, viously,

difficulties arose in implementing this plan.

Method of Anallsis.of flag

Statistical techniques used in the evaluation of the data were

selected after due consideration of the assumptions upon which each

is dependent and the extent to which the data satisfied these assumptions.

The statistical techniques employed included t tests for differences in

spans and F tests for differences in variances if the data indicated a

need for such tests. All differences between the experimental and con-

trast groups on initial masures were analyzed by means of two-tailed t

teats since the direction of these differences was not predicted. Since

it was hypothesized that the experimental group wbuld make greater gains

in areas of achievement and creativity, the differences between the two

groups in terms of gain scores were analyzed by one-tailed t tests. The

gain scores were obtained by subtracting the subjects' scores on initial

measures from their scores on final measures. Hence, these gain scores

provide an index of the 'subjects" growth in various areas over the

duration of the study.
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Chapter V

'RESULTS

Table 3 presents a comparieon of the initial mean sccires and mean gain

scores for the experimental and contrast groups with regard to achievement

MOSOUree. Inspection of this table reveals that the experimental group did

not show significantly greater gains than the contrast group. It is to be

noted that in the case of the California Reading Test, initial data are

not given and post data *cores were analyzed in place of gain scores. This

step was followed because at the end of the project when all data were

scored and analyzed it was noted that the initial data in the area of

reading on the California test represented extremely unreliable scores.

The elementary battery (for grades 4, 5, and 6) of the California test

was used on initial testing. When these tante were scored and analyzed

it was discovered that, 17 out of the 26 experiemental subjects and 14 out

of the 27 contrast, subjects scored in the upper unreliable ranges of the

test which are marked by shaded areas on the iliavidual test profiles.

Had the tests been scored immediately after they were administered, this

difficulty would have been noticed and the junior high level of the test

would have been administered. In speaking of this problem in relation to

the individual student, the manual for the California test states: "Thus,

if the majority of the pupil's scores fall in the shaded area to the right

of the profile, retesting with the unior high level of the battery will no

doubt yield a more accurate evaluation of his actual achievement" (Califor.-

nia Achievement Test, 1957). Thus, with more than half the subjects scoring

in the shaded area of the norms, it was cOncluded that the initial testing

in the area of reading was unreliable. In Table 5, therl the post reading

scores are: Oven. Whether one group made more reading gains than the other



Comparison of Initial Kean Scores and Mean
Gain Scores for Achievement Measures
(Data in terms of grade placement

and grade-10701 gains)

Initial Data Gain Scores

Measure

California
Total Reading

Post Scare
of 9.23

Post
Score
of 9.56

41= t significant at 5% level

Ai* t significant at 5% level

/ Note: a. Two-tailed tests used for initial data and post data
because direction of difference not predicted'

b. One.tailed tests- used for gain scores because direction
of difference predicted



in tonal, of reading achievement at the end of the study.. Initial and post

scores on the. California ipalling test and the Work Study- Skills Test were

within reliable ranges of the respective Y101118 far these tests, so :initial

and gain scores could be analyzed in these areasi; The contrasting gains

of the two groups did not differ significantly in the area of spelling or

work study skills. On initial data, the two groups did not differ in the

area of work study skills. The experimental group, however, initially

had a significantly higAer spelling score and although they made more

gains in spelling throughout the course of the study this did not reach

statistical significance. It should be noted that in no instance where t

reached significance, did the variances for the two groups differ signi-

ficantly.

A comparison of mean initial creativity scores and mean gain scores

in creativity is presented in Table 4. Inspection of this table shows

that although the experimental and contrast groups did not initially

differ significantly on any a the creativity measures, the experimental

group made significantly more gains on all but one creativity measure.

The areas in which the experimental group manifested significantly

greater gains than the contrast group wore: 1) on the obvious score of

the Conaeauencea test which measures ideational fluency; 2) on the

fluency score of the Uanueual Uses test which represents another measure

of ideational fluency; 3) on the flexibility score of the Unusual Uses

test which measures flexibility in thinking; and 4) on the scores for

the stimulus picture stories, which 'measures ability in the area of

creative writing. The experimental group also showed a greater gain

on the remote score of the Consequences test although this gain was

not statistical4 eignifioant. This remote score is an index of

originality.

wat.i"ita t

it
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Table 4

Comparison of Initial Mean Creativity Scores
and Mean Gain Scores in Creativity

Measure

Consequences

Obvious
Scores

...41

Initial Data

Mean of
Experimental

Group
(N as 26)

18.92

Mean of
Contrast
Group

(N 27)

Gain Scores

Mean of
Experimental

Group
(N 1 26)

Mean of
Contrast
Group
(N = 26)

16.88

Consequences
Remote Score

Unusual Uses
. Fluency core

SMIIMIONIMMINUNIPIIMIMan

3.00

17.57

3.37

21.03

1.12 6.42 -.70

2.15 1.44 .90

Unusual Uses
F2exibility
Score

12.88 14.62

1.33 -.63

1.06 7.65 59 4.03**

Score on
Stimulus-
Picture Stories

33.42

t significant at X% level

35.21p 50 3.69

Notes: a. Two-tailed tests used for initial data because
direction of difference not predicted.

b. 'One.tail'ed test Used far gain scores because
direction of difference predicted.

.30

c. A minus (-) t indicate* that the obtained mean score of the
contrast grump was, above the,obtanedimean score of the
experimental group on thavoasured dimension but the
difference was not statistically significant.

2.66**

1
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The exPerimental group was administered a five-minute typing test.

The typing test consisted of an unfamiliar story. The total number of

words divided by 5 rendered the gross number of words per minute for

each child. The mean gross words per minute for the group was 17.4

while the median gross words per minute for the group was 18.0. The

number of errors was multiplied by five and subtracted from the gross

words per minute to give each child's net words per minute. The mean

net words per minute for the group was 11.5 and the median net words

per minute was 15.0.

In summary, the statistical results did not confirm the hypothesis

that the experimental group would make greater gains in spelling than

would the contrast group. Gains in reading achievement could not be

measured by neither group was superior to the other on post reading scores.

The hypothesis that the experimental group would show greater gains in

work study skills did not receive confirmation from the data. As was the

case with spelling, the experimental group did as well in the area of work

study skills as the contrast group but their gain was not significantly

greater than that of the contrast group. The hypothesis that the experi-

mental group would make significantly greater gains in creative thinking

received strong confirmation from the data. The results also supported

the hypothesis that the experimental group would show greater growth in

creative writing. In general, then, the data gave support to some of

the hypotheses of this study. As delineated in the discussion, however,

clear cut interpretation of these findings has been complicated by other

variables which arose during the course of the project.

-26-
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Ohewter VI

DI$CUSSION

The wain purpose of this study was to investigate the effects on

achievement and growth in creativity of academically talented children

when typewriters are used in an enriched curriculum which stresses

creative thinking and creative writing. It was believed that using the

typewritv may free academically talented pupils to more fully devote

their attention to thought content, since typing may require less effort

than handwriting. If typing interfers less with thoUghts and ideas than

does the process of handwriting, then academically talented children may

have more time to engage in actual.thinking and they may also record

more of their ideas. In addition, past research has indicated that typ-

ing seems to foster creativity, although creativity was not often

measured quantitatively nor'has it always been distinguished from

productivity. For the purposes of this study, it was hypothesized

that academically talented pupils who are provided with an enriched

program which stresses creative thinking and creative writing through

the use of typing to facilitate the development of these abilities

show significantly greater gains in reading, spelling, work study skills,

creative thinking and creative writing than do a contrast group where

creative thinking and creative writing are also stressed but where

typing is not used to facilitate the development of these abilities.

The results strongly confirmed the hypothesis in respect to

creative thinking and creative writing where the experimental group

made considerably greater gains than did the contrast group. These

gains were statistically significant. Data did not confirm the

hypothesis in regard to achievement gains in reading, spelling and

I



work -study skills. The use of the tipewriters in the elementary class-

room did not seem to be detrimental to scholastic achievement and may

have even facilitated certain types of learning processes such as

creative thinking and creative writing. Yet, because certain

extraneous variables operated during the course of the study, no

clear-out interpretation can be made of the findings. The possible

relationship of these extraneous variables to the statistical findings

of this study merits discussion.

It was expected that the experimental group who were using the

typewriters would make greater gains in reading, spelling, and work-study

skills. Results showed that although the experimental group were doing

as well as the control group, they were not doing better. Thus, the

results of this study show that the use of typing did not deter

educational achievement. If it were not for the fact that other

extraneous variables were trowating in this study, it could be claimed

that the use of typing in the elementary curriculum fostered growth

in creative thinking and, creative writing. While teachers of both the

experimental and contrast groups attended the same creativity workshop,

the experimental group, who used typewriters, made significantly greater

gains in creativity than the contrast group who did not use typewriters

in the classroom. However the experimenters are aware of the fact

that these significant gains in creativity may or may not be related

to the use of typing in the classroom.

One unexpected finding was the fact that the average number of

gross words typed per minute was low, being only 17.4. This does not

compare favorably with other studies where the mean rate was 23 to 40

gross words per minute (Erickson and Clow, 1959). This seems to indicate



that the experimental subjects did not receive enough typing prectice.

Perhaps three twenty-minute periods of typing per week did not provide

enougb instruction in this area. Teachers reported that the children

were slow typists and that they did not encourage the children to type

regular class assignments as much as they had originally intended because

the typing rates of the childrep were slower than their handwriting

rates. Teachers were reluctant to use typing with regular class work

and* in r^4tospect, it seems that they should have been given more

consultative help in doing this.

Then, too* ,411 the children in the class received typing instruction

and used the typewriters. Perhaps typing should have been made available

only to those academically talented pupils who were subjects of this

study. With all the children using the typewriter, there was a ratio

of one typewriter to every three children. Since typewriters had to

be shared with other children* the subjects of this study were penalized

because the typewriters were not always available when they wanted to

use them. This certainly could have been a factor which discouraged

them from using the typewriter in producing their regular class

assignments.

Another factor discouraging the use of the typewriter was the

fact that some of the experimental children attended school for only

half-day sessior3 during the first year of the project because of crowded

classroom conditions. The teacher of these children ims reluctant to use

the typewriters as much as she would have liked because her time for

covering regular material had already been decreased because of the

half-day session.

The consultant for the gifted who conducted the creativity workshops

for the teachers of both the experimental and contrast groups noted* in

-29-



retrospect, that the teachers of the experimental group ommed to focus

more on creativity than on the use of typing. Since the teachers of the

contrast group who were not using typing with their classes also attended

the same workshop, discueeions always centered around developing

creativity and the use of the typewriter in facilitating this develop-

nent was not discussed. Thus, it appears that the teachers of the

expeirimental group somewhat lost focus of this study and concentrated

on developing creativity, neglecting to emphasize the use of the type-

writer $7.s a tool in developing creative abilities. The teachers of

the contrast group, on the other hand, seemed to be concerned that their

pup,ils may not achieve as well as the experimental subjects who had the

tse of typewriters. These teachers seemed to be concerned about

achievement in the tool subject°, If the teachers of the experimental

subjects emphasized creativity and dive4'gcnt thinking they may have

de-emphasized the convergent type of thinking usually tapped by achieve-

ment tests, In like manner, if the teachers of the contrast group were

concerned with achievement in tool subjects, they may have stressed

convergent thinking (such as tapped by ordinary, achievement tests) and

de-emphasized divergent thinking processes involved in creativity. If

this approach were followed by the two sets of teachers, it would be

easy to see why the experimental group may not exceed the contrast

group on achievement tests in tool subjects (convergent thinking) but

would be superior to them on creativity tests which tap divergent

thinking.

This research shows that creative thinking and writing apparently

can be fostered. Observations of the teachers in the project suggest

that teachers reed help in realizing that both divergent and convergent



thinking are important. In particular, teachers seem to need help in

learning how to apply coeative thinking processes in teaching content

material and to see the role of both divergent and convergent thinking

in learning situations. They seem to need help in realizing, that

although a student should be encouraged to explore many alternatives

in solving a problem (divergent thinking), he may eventually have to

decide upon, the one solution which seems to be .)set suited to the

problem (convergent thinking).

In reality it seems surprising that the experimental subjects were

able to do as well as the contrast subjects on achievement measures.

In view of the fact that same of theexperimental subjects changed schools

two and three times during the study, attended school for only half-day

sessions and had a greater proportion of subjects who were only in the

project two years, their achievement seems remarkably good. Besides

maintaining good achievement in reading, spelling and work-study skills

these children learned how to type. Granted their rate of typing was

slow but the differences between their gross (td = 18.0) and net

(11d = 15.0) scores indicate that they tended to be accurate typists,

making a miravuot number of errors. It should be noted that many

other studies on the use of typewriting in the elementary curriculum

only report gross words per minute and do not subtract words for errors

to give a net -words per minute score. Perhaps teachers of pupils in

other studies stressed speed whereas the teachers of the subjects in

this research stressed accuracy. Possibly pupils should be allowed

to become more proficient typists before typing is greatly used in

performing regular class assignments. If the students are not proficient

in typing then both they and their teachers mar become discouraged when

typing is used to perform regular class assignments*
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Ir conclAsion, then, the results of this st.14; show that the use of

typing in the curriculum of academically talented elementary school

children is not, detrimental to achievement in areas such as reading,

spelling and work-study skills. Academically talented children using

the typewriter showed significantly greater gains in creative thinking

and creative writing than academical4 talented children who did not

use the typewriter. Howevert the greater gains made by the experimental

group of children may be due to faptors other than or in addition to

thab of using typing as a tool to facilitate the development of these

abilities. Result! also showed that academically talented children can

learn to use the typewriter with skill. Children 2iot only learned how

to type but also kept their achievement at a high level and evidenced

considerable growth in creative thinking and creative writing abilities.
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Chapter VII

SUMMARY AND IMPLICATIONS FOR
FATHER RESEARCH

Suomary

There is considerable discuseion in the literature as to the need

for enriching the curriculum for the more able or the academically' talented

pupils. Just how this enrichment is brought about is not so clear. There

is also concern among some that if more is added to the conventional

curriculum$ achievement in the tool subjects will suffer. Research

needs to be conducted to determine the worth of specific enrichment

activities and to measure the effects of such activities on achievement

in the tool subjects. Learnings which existing standardised achieve-

ment teats fail to tap such as growth in creative thinking and creatave

writing should also be measured.

The purpose of this research was to investigate the use of type -

writing in an enriched curriculum which stresses creative thinking and

creative writing. It was hypothesized that academically talented,

elementary age pupils who are provided with an enriched curriculum

which stresses creative thinking and creative writing make significantly

greater gains in readings, spelling and work - study skills and show

greater growth in creative thinking and creative writing abilities

than do a contrast group who are also provided with an enriched

curriculum stressing creative thinking and creative writing but where

typing is not used to facilitate the development of these abilities.

Description of the Study.

subjects for the study were intermediate grade children with

IQs of U5 or above. Twenty-six children comprised the experimental
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group while the contrast group consisted of twenty-seven children. The

children were from approximately equal socio-economic backgrounds. The

explrimental group had a mean IQ of 12406 while the contrast group had a

mean IQ of 123.2. There was no significant differences in the mean

mental or chronological ages of the two groups. The number of boys and

girls was approximately equal in the study as a whole as well as in the

experimental and contrast groups considered separately. The project

continued for three years until the subjects completed the sixth grade.

Children in both the experimental and contrast groups were enrolled

in heterogeneous classes made up of children whose intelligence ranged

from dull-normal to gifted.

Before being included in the project all children were administered

the 1960 Stanford-Binet Individual Intelligence Scale. At the beginning

and again at the end of the study all subjects were administered: 1) the

reading and spelling sections of the California Achievement Tests;

2) the Work -Study Skills Test of the Iowa Every Pupil Test of Basic

Skills; 3) the Unusual Uses and Consequences creativity tests; and

4) a stimulus-picture creative writing test. At the completion of the

study, teachers administered a typing test to the experimental group.

Subsequent to the collection of all the initial data, teachers

attended a workshop one hour each week for fifteen weeks each year of

the study. This workshop was under the leadership of the consultant

for the gifted and was designed to aid teachers in developing the

creative thinking and creative writing skills of their pupils. -

Typewriters were provided for the experimental group after the

initial data had been collected. At the beginning of each year meetings

were held with teachers of children using typewriters to discuss any
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problems arising in this area. Typing materials suitable for elementary

age pupils were provided. Teachers of the experimental eubjects taught

typing three times weekly for periods of twenty minutes and were

encouraged to make the typewriters available for use throughout the

day.

Results and Conclusions.

The experimental group did not exceed the contrast group in achieve-

ment in reading, although they did as well as the contrast group. Both

groups were achieving at their expectancy levels in reading at the

completion of the study. The contrasting gain, of the two groups did

not differ significantly in the area of spelling or work-study skills.

The experimental group manifested significantly greater gains on the

creative thinking measures and also on the measure tapping creative

writing skills. However, because extraneous variables were operating

during the course of the study it is not known whether the greater

gainr, of the experimental group in the area of creativity can be

attributed to the use of the typewriter.

The following conclusions seem to follow from this research:

1) Using typewriting in the elementary school curriculum does not appear

to be detrimental to achievement in basic tool subjects. In this study,

the use of typing was not detrimental to the achievement of academically

talented subjects in the areas of reading, spelling and work-study skills.

2) Growth in creativity can apparently be fostered among academically

talented children in the elementary grades. The exact role typing

played in fostering creative abilities received no clear cut answer in

this research. Yet children using the typewriter showed greater gains

in creativity than did the children who did not use the typewriter.
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However, factors other than the use of the typewriter my have been

related to this growth in creative thinking and creative writing.

3) Medemica3.1y talented elementary age children cart learn to use the

typewriter effectively.

Implications for Farther Research

As a result. of this study, a number of factors have made themselves

evident ati being significant for consideration in further research

which investigates the use of the typewriter in the elementary curriculum.

It seems important that in future research, a specific person should be

designated and given sufficient time to aid the teachers throughout

the whole duration of the study in implementing the use of the typewriter

with regular class work. Perhaps the children should first be allowed

time to become proficient typists before attempts are made to encourage

them to type regular class assignments. Thus, in the initial phase of

the project, perhaps longer and more frequent periods of time should be

devoted to teaching the skills of typing. Once the children can

accurately type at rates faster than their handwriting rates, both they

and their teae-ers will prellumably be more enthusiastic about typing

regular class work.

More research is needed to clearly delineate the possible role

typing plays in helping to foster creative talent. A valuable

experimental design would be one which would compare the relative

effects of typing on creativity within a curriculum which stresses

creative thinking and creative writing as opposed to the effects of

typing on creativity within a traditional school curriculum where no

emphasis out of the ordinary is placed on creative thinking and creative

writing. Such a esign would more clearly pinpoint the relative effects
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of typing and a creativity-focused curriculum in their overall effect

on growth in creative thinking and 'creative' writing. Both experimental

groups (those using typing in a regular curriculum and those using

typing in a creativity-focused curriculum) should also be compared

with two equivalent contrast groups who are, not using typing. One

contrast group would have the regular curricula' and the other contrast

group .viould be exposed to the creativity focused curriculums A research

prbject;-with this experimental design would render valuable information

on the effects of typing on achievement and creativity in different

curricula and still compare these effects with achievement and creativity

gains that occur when typing is not used as part of these curricula.
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Appendix

OUTLINE OF CREATIVI e WORKSHOP

Session. 1: Causes for Concern

44 Mental health
b. Achievement in school
c. Occupational success
do Contribution to society

Session 2: Yapport on Research

Session 3: The Creative Process

Sessiol 44 Identifying the Creative Personality

Session 5: Kinds of Thinking Children Do

Session 6: The Role of the Teacher in Developing Creative Thinking

a. How can creativity be developed?
b. how can creativity be stifled?

Session 7: Discussion of Tests of Creativity

Session and 9: Discussion of Guilford's Intellectual

a. Cognitive memory
b. Convergent thinking
c. Divergent thinking

.d. Evaluation

Session 10: Children's Work

a. Teachers share examples of children's work
brought from their classes

b. Analyze examples as to the kinds of thinking
involved

Operations

Session 11: Discussions of Ways to Improve Techniques of Teaching
Children to be Creative

Session 12: Plan Lessons to Tap Productive Thinking

Session 13: Children's Work

a. Analyze examples of children's work as to kinds
of thinking involved

b. Discuss ways to improve lesson plans

iSession 14: Develop a Unit Using Productive Thinking

*Session 15: Evaluation

*Developins the Unit can be in progress before this session and

concentrated work done at this time.
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